Oscillation criteria for selfadjoint second order elliptic equations have been established by several authors [6] , [3] , and [4] , generalizing the classical theory for Sturm-Liouville equations. The specific oscillation criteria of these studies have been stated in terms of functions which are poίntwise majorants and minorants of the coefficients of an elliptic equation which arise naturally by separation of variables in various coordinate systems. Thus, for example, while Swanson and Headley [3] establish oscillation criteria of "limit type" and "integral type", the limit and integral tests must be applied to pointwise majorants and minorants which may not accurately reflect the limit or integral behavior of the coefficients of the equation under study.
In the present paper we establish oscillation criteria for elliptic equations in terms of majorants and minorants obtained by an averaging process. Specifically, in §2 an ordinary differential equation is derived which, if oscillatory at °o, implies oscillatory behavior for An + c(x)u -0 in E n . Applying an integral oscillation criterion to this ordinary differential equation leads to results such as the following (THEOREM 3.1): if \\ c(x, y) , then any global solution of (1.1) has a zero in every E R . Our basic tool, Theorem 2.2, is established in §2 below. In §3 we apply this Theorem to Δu + cu -0 in the case n = 2 by exploiting known oscillation criteria for Sturm-Liouville equations of the form l/(p(x))dx = oo. In case n > 2 we are led to Sturm-Liouville equations for which 1 l/(p(x) )dx < oo, and this case is considered in §4. More general elliptic equations of the form (1.1) and (1.2) are considered in §5, while §6 is devoted to oscillation criteria for Δu + cu = 0 in unbounded domains, 2* The related ordinary differential equation* Our principal tool is based on a special case of a theorem due to D. 0. Banks [1] . Considering a nonnegative real valued function φ(x) which is defined and measurable on a domain G c E n , we define Proof. Consider the equation
where Ί{r) is defined as above. Equation (2.4) has solutions v(r) which are independent of θ, and these can be found by solving (2.3) . If (2.3) is oscillatory, then there exists a function v^r) which satisfies (2.4) and has a sequence of annular nodal domains determined by the zeros of vjj), r λ < r 2 < ••• where lim^^ r k -oo. In each annular nodal
corresponding to μ λ = 0. Furthermore the level curves (surfaces) of v\ are circles (spheres). Therefore if φ(x) = v\(x) in Theorem 2.1 and
for all y ^ 0. Therefore by Theorem 2.1
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Consider now the eigenvalue problem
By the standard variational characterization of X x we have
where Φ denotes the class of "admissible" functions for (2.6). Therefore λ x ^ 0 and, by classical variational techniques, for each G {k) there exists a subdomain G\ k) £ G (fc) for which the eigenvalue problem
satisfies λ( = 0. This completes the proof. An application of the Sturmian comparison theorem for elliptic equations [7] yields the following result. COROLLARY 2.3. If (2.3 ) is oscillatory at r = oo and n(x) is a solution of (2.1), then u(x) has a zero in E R for every R > 0.
3. The case n = 2. In case n = 2 equation (2.3) becomes (3.1) and the Leighton oscillation criterion [8] asserts that (3.1) is oscillatory at r = oo if (3.2) \~rγ(r)dr = + oo .
Jo
Recalling the definition of τ(r) we have
These observations together with Theorem 2.2 yield Proof. As in the proof of Theorem 2.2 let r ι < r 2 < be the zeros of a solution v^r) and consider the domain for k = 1, 2, . The first eigenvalue of (5.2) is given by
Therefore X ί ^ 0, and the remainder of the proof follows as in Theorem 2.2.
6* Unbounded domains* In this section we shall study the oscillatory behavior of solutions of Vu + cu = 0 in unbounded domains G. For the sake of simplicity we shall restrict our attention to the case n = 2, even though some of the results clearly generalize to E n .
Consider first a conical domain
G -{(r, θ) eE 2 :a<θ< β) and suppose that c(x) is continuous in G. Defining 
Added in revision.
The authors have learned of some recent work of E. Noussair, to appear in the Journal of Differential Equations, which establishes related results for elliptic equations of even order. In particular, our Theorem 3.1 is a special case of Noussair's results. We note, however, that Noussair's techniques are different, requiring substantial machinery of a variational nature, and that our techniques can also be extended to deal with the case of even order elliptic equations.
Added in Proof. Noussair's paper has since appeared in the J. Differential Equations, 10 (1971) , 100-111. C. A. Swanson has also shown us a shorter proof of Theorem 2.2 based on a paper by Swanson and Headley in the Pacific Journal of Mathematics, 27 (1968), 501-506 . This proof will appear in the Canadian Mathematical Bulletin.
